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SECTION 1

1.9 INTRODUCTION

This report contains information regarding a joint pro-
gram for the Office of Vehicle Safety Compliance (OVSC),
and Research and Development (R&D) for the conduct of a
vehicle Fuel System Integrity Test relative to Federal
Motor Vehicle Safety Standard No. 301-75, in addition,
occupant response and vehicle acceleration. This test

was performed under Contract Number DOT-HS-9-02273 by
Approved Engineering Test Laboratories, 1536 East Valencia
Drive, Fullerton, California, in accordance with the
Office of Vehicle Safety Compliance (OVSC) Laboratory

Procedures.

The specific purpose of this test was to check the per-
formance of a 1980 Volkswagen Vanagon ~ 3 Door Station
Wagon, NHTSA 801301 to the requirements of FMVSS 301-75
and to acquire occupant response and vehicle acceleration

data during the 30 mph frontal fixed barrier impact.
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SECTION 1

The scope of the vehicle compliance test was expanded
to accommodate the acquisition of occupant response

and vehicle acceleration data. This was accomplished
without creating any conflict with the Laboratory Pro-~
cedures (TP219-02) issued by the Office of Vehicle
Safety Compliance (OVSC). Specific procedures used

to obtain the additional data are detailed in the (OVSC)

Laboratory Procedures TP212-02.

Section 2 of this report contains all compliance test
related data, while Section 3 contains occupant response
and vehicle acceleration summary data, along with test
dummy and vehicle measurements. Section 4 discusses AETL's
tegt facilities and data acquisition and reduction system.
Appendix A contains additional photographs not related to
vehicle compliance. Appendix B contains the computer~
generated plots, while Appendix C contains the test duwmmy

calibration reports. ¢
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1.1 ADMINISTRATIVE DATA

A. References

1. Federal Motor Vehicle Safety Standard 301-75 =~
"Fuel System Integrity," as published in the
Federal Register, Volume 38, No. 22397, dated

20 August 1973,

2. National Highway Traffic Safety Administration,
Office of Vehicle Safety Compliance Laboratory
Procedures "Windshield Mounting" FMVSS 212 -
"Windshield Zone Intrusion" FMVSS 219 - "Fuel
Ssystem Integrity" FMVSS 301-75, TP219-02, dated

9 January 1979,

- 10 -
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SECTION 1

B. Description of Test Vehicle

1. 1980 Volkswagen Vanagon - 3 Door Station Wagon
2, Vehicle Identification No.: 25A0027785

3. NHTSA no.: 801301

4. Manufactured Date: October 1979

5. GVWR: 5,093 pounds

C. Dates

1. Vehicle Received: May 10, 1980
2. Start of Test: October 7, 1980

3. Completion of Test: October 23, 1980

- 11 -



’I‘ APPROVED ENGINEERING TEST LABORATOQRIES

>

SECTION 2

- 12 -



L

’l‘ APPROVED ENGINEERING TEST LABORATORIES

2.0

SECTION 2

TEST DATA

The 1980 Volkswagen Vanagon - 3 Door Station Wagon was
subjected to a frontal fixed barrier impact and a static
rollover maneuver as required by Federal Motor Vehicle

Safety Standard No, 301-75.

Two (2) Part 572 test dummies were positioned in each
front designated outboard seating position and were
restrained by the belt system in the test vehicle, Just
prior to the impact event, the driver dummy head was
painted with red chalk and his knees were painted with
yellow chalk. The passenger dummy head was painted with
blue chalk and his knees were painted with white chalk
to provide post-impact visual inspection of possible
dummy head and knee contact with interior components

during the impact event.

The test vehicle "rated cargo and lugqage weight" (RCLW)‘
was not used as calculated, in lieu, a 300 pound cargaQ
ballast was utilized in determining the ultimate calculated

vehicle test weight.

- 13 -
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SECTION 2

Impact velocity for the test vehicle was regulated
by the fixed tow propulsion and certified by the redun-

dant timing traps described in Section 4,

Color motion picture coverage of the vehicle impact along
with the static rollover test are considered part of the
accumulated pertinent data. Where applicable still photo-
graphs are presented in this report; while the motion

picture coverage is submitted separately.
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' ) SUMMARY OF TEST CONDITIONS

TEST VEHICLE INFORMATION:

Manufacturer: Volkswagenwerk AG

Make/Model: Volkswagen Vanagon

Body Sstyle: 3 Door Station Wagon Model Year: 1980

VIN: 25A0027785 Build Date: October 1979

NHTSA No. 3 801301 Color: Orange/Creme

Engine Data: Four (4) Cylinders; 1290.90 cu. In. Displ.
Trangmission Datas__ Four (4) Speed (XX) Manual ( ) Automatic

Major Options: Deluxe Package, Tinted Glass

B == = — 7 x = — e s ammcmaao o

VEHICLE ATTITUDRE:
Delivered Attitude: LF 29.2 in.; RF_29.3 in.7 LR_293.5 _in-j.BR..29.5 4
Test Attitude: LF_27-6 4in.; RF_27-5 in.; LR_22:5 _in.; RBR, 29.2 iy

Lo om o S s e

VEHICLE TIRE DATA:

Recommended Cold Tire Pressure: Front = 33 psi
(Up to Vehicle Load Capacity) Rear = 40 psi
Recommended Tire Size: 185R14 Load Range: unknown

Tires on Vehicle: " 185SR14 - Continental .

S ——

Spare Tire: __ X__ Yes; Na; Space Saver: ves; X __No

- 15 -
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' SUMMARY OF TEST CONDITIONS (Cont'd)

TEST CONDITIONS:

Date of Test: October 23, 1980 Time Oof Test: 1208

Ambient Temperature: 73 °F at Impact Area

VEHICLE CAPACITY:

Type of Seats: Bench; X  Bucket; Split Bench
Designated Seating Capacity: Front 2
' Center 2
Rear 3
Total 7

Cargos unknown lbs.
Total unknown lbs. (Vehicle Capacity Weight)
GVWR: 5,093 lbs. (Taken From Certification Label)

GAWR; Front 2,425 1lbs.; Rear 2,866 1lbs,

VEHICLE DELIVERED WEIGHT: (Fuel - 93% of NFC)

Left Front 851 lbs. Left Rear 751 1bs,
Right Frxont _ 817 lbs, Right Rear 804 1lbs.

Total Front Weight 1,668 1bs. (51.8 % of Total Vehicle Weight)
Total Rear Weight 1,555 1lbs. (48.2 % of Total Vehicle Weight)
Total Delivered Weight _ 3,223 1lbs. '

CALCULATED VEHICLE TEST WEIGHT: 3,851 lbs,
(With Required Dummies and 300 lbs. Cargo)

P

gy

ACTUAL VEHICLE TEST WEIGHT:

Left Front 1,027 lbs. Left Rear 845 lbs,

Right Front 1,170 lbs. Right Rear 811 1bs.

Total Front Weight _ 2,197 lbs. (57.0 % of Total Vehicle Weight)
Total Rear Weight 1,656 lbs. (43.0 % of Total Vehicle Weight)
Total Test Weight .3,853 lbs.

- 16 -
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SUMMARY OF TEST CONDITIONS (Cont'd)

TEST FLUID DATA;

Test Fluid Type: Red Stoddard Solvent ; Specific Gravity: 0.764
Kinematic Viscosity: 1.31

Nominal Fuel Capacity: 16.00 gals. (NFC)

Test Volume: 14.88 gals. (92-94% of NFC)
Fuel System Capacity: 16.00 gals,

(Data from Owner's Manual)

Electric Fuel Pump: x Yes; No; Fuel Injection: X Yes; No

Does Electric Fuel Pump Operate with Ignition Switch "On"

And the Engine Not Operating: Yes; X No; N/A

Details of Fuel System: Fuel filler located on right front door sill aft
of wheel opening adjacent to the "B" post, fuel tank located horizon-

tally between frame side rails under front passenger compartment floor

pan aft of spare tire storaqge rack.

VEHICLE TEST CONDITIONS:

Temperature in Occupant Compartment: 70 °F

Temperature of Windshield Glazing/Moulding: NZA b

s
e ———

VEHICLE CRUSH AND REBOUND:

Overall Length of Test Vehicle: Pre-Test - Left 177.5 in,; Right 177.3 in.
Post-Test - Left 165.3 in.,; Right 165.2 in.
Crush: Left 12.2 in,; Right 12.1 in.

Rebound (From Rigid Barrier Only): 12.3 in.

- 17 -



TABLE IIT

POST IMPACT SUMMARY

Vehicle 1980 Volkswagen Vanagon

NHTSA No. 801301 Test Date October 23, 1980

TYPE OF TEST: [xX ] 0° Frontal Impact

[::] 30° oblique Impact (Driver/Passenger) Side

[::] Rear Impact

REQUIRED IMPACT VELOCITY RANGE: 28.9 to 29.9 mph

IMPACT VELOCITY: (Traps within 5 feet of impact event)

Trap 1 = N/R mph
Trap 2 = 29.56 mph
Average 29.56 mph

Actual distance from vehicle front bumper to barrier i
face when entering timing trap 57.0 in.

Actual distance from vehicle front bumper to barrier )
face when exiting timing trap 33.0 in.

——— ——v v ey ere—

12.2 inchesg

VEHICLE STATIC CRUSH: Driver's Side =
Passenger's Side = 12.1 inches
Average = 12.15 _inches

Crush Details; Windshield ejected, roof buckled over both "B" post, front

compartment floor pan buckled, driver dummy impacted steering wheel and

dash assembly, passenger dummy impacted dash assembly.

VEHICLE REBOUND: (From rigld barrier only)

Driver's Side = 13.3 inches
Passenger's Side = 11.3 inches
Avefage = 12.3 inches




TABLE VI

POST IMPACT SUMMARY

FUEL SYSTEM INTEGRITY -~ FMVSS 301-75

Vehicle 1980 Volkswagen Vanagon
NHTSA No. 801301 Test Date October 23, 1980
Actual Max. Allow,

Fuel spillage from impact until -0 - 1 ounce

vehicle motion ceases.

f o —

Fuel spillage for 5 minute period

following cessation of vehicle -0 - 5 ounces

motion after impact.

ngiogpillage for next 25 minute -9 - 1 ounce/

P . 1 minute
e e

Time duration from impact until 29 min. 30

staxt of rollover test periods. 50 sec. mipnutes

Fuel Spillage Loeationﬁ Not Applicable

- 19 -
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FUEL SYSTEM INTEGRITY - FMVSS 331-75

Vehicle

STATIC ROLLOVER

1980 Volkswagen Vanagon

NHTSA No.

801301

o © Fuel Filler

Cap Location

Actual Max. Allowed

Rollover fixture 90° rotation 2 min. 1l to 3
time 13 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce

¢

Fuel Spillage Location:

Not Applicable

A

- 20 -
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FUEL SYSTEM INTEGRITY - FMVSS 301-75

STATIC ROLLOVER

Vehicle 1980 Volkswagen Vanagon NHTSA No.

801301

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. 1 to 3
time 13 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce

S —

Fuel Spillage Location: Not Applicable

- 21 -
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FUEL SYSTEM INTHGRITY - FMVSS 301-75

STAT'IC ROLLOVER

Vehicle 1980 Volkswagen Vanagon NHTSA No. 801301

Actual Max. Allowed
Rollover fixture 90° rotation 2 min., 1 to 3
time 37 sec. Minutes
Fuel spillage during 5 minute ' ‘
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce

Fuel Spillage Location: Not Applicable

- 22 -
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FUEL SYSTEM INTEGRITY - FMVSS 301~75

STATIC ROLLOVER

Vehicle 1980 Volkswagen Vanagon NHTSA No.

270°

801301

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. l to 3
time 17 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce
e

Fuel Spillage Location: Not Applicable

- 23 -
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TEST RESULTS AND PHOTOGRAPHS

The 1980 Volkswagen Vanagon - 3 Door Station Wagon was
subjected to a frontal fixed barrier impact followed by

a static rollover test in accordance with the procedures
referenced in Section 1 of this report under Administrative
Data. The results presented here relate specifically to
vehicle performance under Federal Motor Vehicle Safety

Standard 301-75 "Fuel System Integrity".

The test was conducted essentially in accordance with
NHTSA Office of Vehicle Safety Compliance Laboratory Pro-
cedures. The critical parameters were impact velocity;
and fuel spillage criteria defined in FMVSS 301-75, para-

graph S85.5 and S5.6.

Post-impact inspection of the test vehicle revealed almost
all crush occurred forward of the front doors. The wind-
shield ejected from the body opening and the roof buckled
over the left and right "B" post. The front passenger
compartment floor pan buckled on both sides and the spare
tire (stored under the front floor pan) remained inflated.
The driver dummy made contact with the steering wheel and
dash assembly. The passenger dummy also made contact with

the dash assembly.

- 24 -
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SECTION 2

No fuel spillage was recorded following the test vehicle
impact, nor during the time period before the start of
the rollover test. No fuel spillage was recorded during

the rollover test increment time periods.
The 1980 Volkswagen Vanagon - 3 Door Station Wagon test

vehicle appears to comply with all the requirements of

FMVSS 301-75.

- 25 -
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Figure 2-1
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Pre-Test, Full Front View

- 26 -
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Figure 2-2
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Pre~Test, Left Side View

- 28 -~
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Figure 2-3
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Pre-Test, Right Side View

_30_
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Figure 2-4
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

- Post-Impact, Left Side View
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Figure 2-5
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Right Side View

- 34 -
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Figure 2-6
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Rollover Test, 90° Increment

- 36 -
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Figure 2-7
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Rollover Test, 270° Increment

- 38 -
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SECTION 3

3.0 OCCUPANT RESPONSE AND VEHICLE ACCELERATION SUMMARY DATA

The following data sheets summarize:

A. The Dummy Position Data (Part 572 Dummy In-Vehicle
Position/Part 572 Dummy Pre-Test Clearence Dis-

tances Sheets)

B. The Occupant Response Data (Part 572 Dummy Data

Sheet)

C. The Vehicle Acceleration Data (Vehicle Structuyral

Data Sheet)

D. The Pre and Post-Test Vehicle Dimensions Data

(Vehicle Measurement Data Sheet)

More comprehensive data is presented in Appendix B in the

form of computer~generated plots.

The driver dummy experienced a HIC value of 1313 which is
in excess of the limit specified in FMVSS 208 injury criteria.
The passenger dummy experienced a HIC value of 831. All
other values from both test dummies satisfy the FMVSS 208

requirements.

_41_
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In addition to the occupant and vehicle data, each
shoulder belt was marked at the D-ring after dummy
positioning to provide a static measurement of belt
position after the impact event. Post-impact measure-
ment of the driver shoulder belt was 2.0 inch and the

passenger shoulder belt was 1.8 inch.

- 42 -



TABLE  3-1
PART 572 DUMMY IN-VEHICLE POSITION

«
3

VEHICLE 1980 Volkswagen Vanagon NHTSA NO. 801301
POSITIONING DATE: Oct, 23, 1980 AMBIENT TEMP: 69 °F TIME__ 1100
e —
SEAT TYPE: Bench ADJUSTER TYPE: x Manual
X Bucket Power
Split Bench
BUCKET SEAT BACK TYPE: Fixed
x Adjustable Reclining
- ]
L ZG'ir HEAD
48°
N il
32.8 | xnEE
¢ N —8'0 q —
| ~ -..,,.
17.¢
_200 "y POint /
1 . |
X ﬁl -
DRIVER ot 59.6" " o PASSENGER
§/N_0319 ' B/N__ 503
N 447.2" - ‘
ot oo |
13,31
9.8" q{r 9.8"
Doorglass \ Doorglass
Height Height

- 43 -
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- PART 572 DUMMY PRE-TEST CLEARANCE DISTANCES

DRIVER PASSENGER
HH = 18.2 jin,. HH = 19.3 in,
HW = 21.6 in, HW = 23.0 in.
HR = 9.0 in, HR = 8.5 in,
HS = 9.4 in. HS = 9.0 in.
CD = 21.3 in, cD = 20.8 in.
Cs = 13.0 in. AD = 4.4 in,

il

&

4‘0 inc

Hp = ___7.2 in.

HD = 7.4 in. KD = 5.7 in,

KD = 5.5 in,

- 44 -~
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MANUFACTURERS SEAT BELT INSTRUCTIONS

Safety belts

For you and your passenger's prolec-
tion, use safety beits at all limes while
the car is in motion.

The safety beits should not be used to
hoid a child’s seat; the diagonal belt will
nat provide the needed protection.

A shoulder belt should not be worn by
a persan lesa than 4’7 or 1.40 m In
height because It woutd not be in its
most prolectiva position, and there-
fore may increase the possibliity of In-
jury in a collision.

Lap/shoulder belts

To fasten, grasp belt tongue and pull
pelt 1 cononuous  Slow  motion
dLross your chest and lap.

- Insert belt Wwngue nto buckle on inboard
side of seat. Puh down until itis secure-
fy lucked with an audible chck.

Pull shoulder suction o make sure belt
fits snugly across the hips

- To untasten belt, push n release marked
PRESS un buckle Belt wiil spring out
ut buckle

. To store lap:shoulder Delt, allow belt ta
wind up On retraclor ds you guide belt
tongue Lo its stowed posItivn on doorpost.

Inertia reel retractor

The one-piece lap’shoulder belt with nertia
reel tocking mechanism will adjust auto-
matically to your size and movements as
long as the pull on the belt s slow

Raprd deceleration during hard braking or a
collision lochs the Leit The delt will aiso
[0ck when you drive up Of down a steep hill
or In a sharp curve

To release 4 loched belt, lean back to take
the body praessure off the belt.

Notes:

@ Belts should fit snugly across lap and
chest. Make sure any slack is wound
on the retractor.

® Do not strap in more than one person
with each beit.

@ Belts should not be worn twisted.

For maximum effectiveness the 1ap beit
portion should be worn low across he
pelvic crosts.

@ Make sure ihe beit of the unoccupied
passenger seat s fully wound up on its
ralractor so that the belt tongue S 10 'S
stowed posiion on the doorpost Thes
reduces the possibility of its beconny
a sluking object n case ot a sudden stup



LTABLE 3-4

PART 572 DUMMY DATA

Vehicle 1980 Volkswagen Vanagon

NHTSA No, 801301
DRIVER PASSENGER

Driver S/N 0319 Positive* Negative* Pogitive* Negative®

Direction Direction Direction Directiaon
Passenger §/N S03

Peak Time Peak Time Peak | Time Peak Time
G {msec) G {msec) G {msec) G (msec)
HEAD ACCELERATION
Longitudinal 5.8 1174.6(193.3 70.4 6.7{184.0 | 43.2 92.4
Lateral 12.6 82.8 6.4 68.2 9.3 97.2 2. 50.8
Vertical 6.8 91.2| 51.1 73.8 1.2} 18.0{ 52. 65.8
Resultant 197.0 70.4 56.5] 65.6
HIC 1313 (68-74 msec) ﬂ 831 (32-108 msec)
CHEST ACCELERATION
Longitudinal - 4.5 1170.4]| 51.3 38.4 4.21117.4] 42.4 49.8
Lateral 3.5 73.4 9.8 64.8 3.0} 30.2 6.0 55.4
Vertical 24.4 61.4f{ 33.7 31.04 15.3] 53.2 13.9 33.2
Resultant ' 53.6 38.4 43.21 49.8
CSI 462 (49.5g - 3 msec ¢lip) 292 (41.1g - 3 msecC clip)
(msec) (msec) msec) e (mgec) |
4 FEMUR LOAD _
Legt 145 26.3| 1796 33.2{ 195 49.4 1 599 32.2
Right - 769 73.6] 98 34.2)] 185 30.4 263 36.8
‘ BELT LOAD )
TOrso 1418 43.6 1470 51.2
Lap 2012 40.6 1513 41.6
Average Vehicle Impact Speed _29.56 mph

*positive Direction - Longitudinal:
Leftward

*Negative Direction -

Lateral:
Vertical: Upward

Femur: Tension

Longitudinal:
Lateral:
Vertical:

Fenur:

Forward

Rearward
Rightward

Downward
compression
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VEHICLE

1980 Volkswagen Vanagon

TABLE__§i§

VEHICLE STRUCTURAL DATA

“C" POST

"B" POST

NHTSA NO.

801301

e G -—-——.{"A" POST

o

3 A
1ﬁ-&-
< X i
PUNEESESE —
- C i E -
DIMENSIONS o
LOCATION MEASUREMENT (IN.) LOCATION MEASUREMENT (IN.)
A 23.3 E 10.5
B_ 23.5 ¥ 316.3
e 47,3 G 74.7
D ' 8.5 .
* N ACCELERATION PEAKS
POSITIVE® NEGATIVEw
DIRECTION DIRECTION
ACCELEROMETER PEAK TIME PEAK TIME
LOCATION el (MSEC) "o (MSEC)
NO. 1 LONGITUDINAL 15 7 41.6 89,8 26,2
NO, 2 LONGITUDINAL 1.0 135.6 42.2 19,0
NO, 3 LONGITUDINAL 2.7 98.4 69.5 18.4

*POSITIVE -~ LONGITUDINAL: FORWARD

PIRECTION

DIRECTION

*NEGATIVE -~ LONGITUDINAL:; REARWARD
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TABLE 3-6

—— s e e

PRE~TEST

VEHICLE MEASUREMENT DATA

A
\\)\\ 116.

189
32

1l6.
117.

.8"
.5"
20,
34.

161.
161.

Oll
5Il

6"
5"

3Il
Ol'

2"

‘;::::::::$!! = ..-lll-!5=5\§ gxqi‘!li!i 116.5"
>3\ 161.0"
‘==== — 161.2"
175.6"
175.6"

20

%12
22.4"
X1l8
%17
‘l
) ‘<
14.0" Fe i
;?\

X 161.0"
14,715 [ 161.0"
X1l6 L 168.0"
166.0"
~= 145.5"
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TABLE 3-7

POST-TEST

VEHICLE MEASUREMENT DATA

s 159. 0"
%
$3 B2 114.8"
115.8"
VAR

X17

15.5"

X14, 715

X16

le, 13

- 49 -

-— 166.5"
32.5"
20.0"
34.5"

158.7"

115.4"
115.8"

155.5"
156.2"

164.8"
165.0"

*’,,dnf’*

158.5"
™ 158.5"

160.0"
l161.5"

1l44.0"
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TABLE 3-8
SUMMARY

PRE-TEST AND POST-TEST VEHICLE DIMENSIONS

Measurement Point Pre-Test Post-Test Difference
X1 180.0" 166.5" 14.3"
X2 32.5" 32.5" 0.0"
X3 34,5" 34.5" a.o"
X4 l6l.6" 158.7" 2.9"
X5 161.5" 159.9" 2.5"
X6 161.0" 155.5" 5.5"
X7 161.2" 156.2" 5.0"
X8 116.3" l114.8" 1.5"
X3 117.0" 115.8" l.2"
X10 l16.2" 115.4" 0.8"
X11 116.5" 115.8" 9.7"
X12 161.0" 158.5" 2.5"
X13 161.0" 158.5" 2.5"
X14 l68.0" 160.0" 8.0"
X15 l166.0" 161.5" 4.5"
X16 145.5" 144.0" 1.5"
X17 | 14.0" 15.5" +1.5"
X18 22.4" 20.5" 1.9"
X19 175.6" 164.8" 19.8"
X20 175.6" 165.0" 10.6"
X21 20.0" 20.0" g9.0"
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TABLE 3-9
FMVSS 212/219/301-75
. CAMERA POSITIONS

VEHICLE 1980 Volkswagen Vanagon

NHTSA NO, 801301 | TEST DATE _ October 23, 1980
2 3
A N,

-

12
6 ' .
C
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TABLE 3-10
FMVSS 301-75
CAMERA POSITIONS

VEHICLE 1980 Volkswagen Vanagon
NHTSA NO, 801301 TEST DATE October 23, 1980
1. Photo-Sonics X 11.0" 2. Photo-Sonics X N/A
13mm 500FPS Y -0 - 13mm 500FPS Y N/A
Z__238.0" Z N/A
3. Photo-Sonics X N/A 4. Photo-Sonics X 49.0"
13mm 500FPS Y N/A 13mm 500FPS Y 313.0"
2 N/A Z _51.0"
5. Photo-Sonics X 43.0" 6. Locam X 54,0"
13mm 500FPS Y 189.0" 12.5mm 500FPS Y 103.5"
A 59.0" Z 66.0"
Dummy Head 84.0"
7. Locam X 58.0" 8. Locam X 61.0"
13mm 500FFPS Y 97.0" 15mm Y 106.0"
7 66.0" 500FPS Z 66.5"
pummy Head 74.5" Dumnmy Head g2.0"
9. Locam X 65.0" 10. Photo-Sonics X 96.0"
12.5mm 500FPS Y 96.5" 13mm 500FPS Y 2.5"
Z 66.0" Z -38.30"
Dumny Head 73.0"
1ll1. Photo-Sonics X_161.0" 12. Canon Scoopic
13mm 5J0FPS Y 4.0" 12.5 - 75mm 24FPS
Z: =45.0" - Documentary -
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APPROVLD ENGINELERING 1€51 LABORATORIES

SECTION 4

TEST FACILITIES AND EQUIPMENT

Approved Engineering Test Laboratories (AETL) collision
barriers, vehicle static rollover machine, and data
processing/computer analysis test facilities are located

at the Fullerton, California Division.
This section discusses these specialized facilities, along
with associated equipment and instrumentation required for

the performance of this test.

FRONTAL COLLISION BARRIER FACILITY

The frontal (fixed) collision barrier conforms to the xe-

quirements as set by the NHTSA Office of Vehicle Satety

compliance (OVSC) and as defined in the Laboratory Procedurqs

for FMVSS 212/219/301-75, TP219-02, dated January 9, 1979,
with the following special characteristics, |

The fixed collision barrier is a steel clad, steel reinforged
conpcrete block with a 6'4" X 12' face. The face 1g 1M pteq}

plate faced with 3/4 inch plywood. The total mass of the

structure is approximately 200,000 pounds, with a gubatantial

portion below ground to provide resistance against sliding or

tipping of the barrier during impact.
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4,1,4
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SECTION 4

The tacility consists ot a 590 foot concrete paved runway,
with a steel monorail ewbedded in the approach surface.
Two camera pits are provided to allow photographing the
test vehicle at impact. One pit is located immediately
in front of the fixed collision barrier and is 36 inches
wide (expandable to 48 inches), 7 feet deep, and 23 feet
long (3 feet of the pit length extends under the

barrier face). The second (mid) pit with removable
monorail section is located approximately 160 feet from
the fixed collision barrier and is 45 inches wide, 7 feet

deep, and 23 feet long.

Tow propulaion is provided by a fixed prime mover ana
cantinuous cable drive system located near the mid CARRra
pit position, The power plant for the tow cahle system is
a 200 h.p. synchrouous electric motar, coupled to qn'
electyonically controlled Eddy Currxent Clutch and 4 4:}

gear reduction transfer assembly.

The endless 1/é inch diameter steel tow cable I8 wrapped
around the drive pulley and is tensioned by a pneumatic
loaded idler wheel. The tow cable passes through the

fixed collision barrier and around fixed idler pulléys

to complete the loop. The test vehicle or moving collision

barrier is towed by a dolly assembly attached to the vehicle
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or moving collision barrier by a shear pin release mech-
anism, For a fixed collision barrier test, the test
vehicle ig towed within 20 feet of the fixed barrier,
at which point the towing dolly assembly is disconnected
from the test vehicle and the test vehicle proceeds under
its own momentum for the final 20 feet to impact. For a

v moving collision barrier test, the moving collision barrier
is towed within 5 feet of the test vehicle, at which point
the towing dolly is disconnected from the moving collision
barrier and the moving collision barrier proceeds under its
own momentun for the final 5 feet to impact, Heavy steel
stopa actuate the tow cable release mechanism and prevent
the towing dolly from continuing past the point of impact.
The towing dolly is designed to £it inside the monorail such
that it is constrained in the vertical and lateral directians,

and capable of sliding freely along the monoxail,

4,8 OBLIQUE ANGLE COLLISION BARRIER

4,2,1 The obhlique angle collision barrier conformg to the :gquirqmgntql
a4 set by NHTSA Office of Vehicle Safety Compliance (QVSQ)
Labexatory Procedures TP219-02, with the following qugia;

characteristics.



4.3.1

4,3,2
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SECTION 4
The oblique angle collision barrier is constructed of a
flat 1 1/2 inch steel plate faced with 3/4 inch plywood.
The barrier face is 6' X 12' and is adjustable for left
or right angle impacts by means of seven tubular gussets
that attach to the standard fixed frontal collision

barrier to form a rigid buttress structure.

MOVING COLLISION BARRIER

The moving collision barrier conforms to the requirements
as set by Federal Motor Vehicle sSafety Standard No, 208,

Paragraph 68.2 with the following special characteristias,

The chasaia 1s conastructed of 12 inch steel channel with
tubular frame gussets. The flat impacting face plate is
1/2 inch ateel plate faced with 3/4 inch plyweod, The
face plate is reinforced with 6 inch steel channel heori~
sontally welded to the chassis to form a rigid symetrical
gtructure, A camera boom extends abave the harriey sace
plane to provide a view of barrier to vehicle impagt, The
harrier assembly weighs 3,977 pounds and haa a foﬁr wheel

electric brake system,
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VEHICLE STATIC ROLLQVER MACHINE

The vehicle static rollover machine conforms to the re-
quirements as set by the NUTSA Office of Vehicle Safety
Compliance (OVSC) Laboratory Procedures TP219-02 with the

fallowing special characteristics.

The vehicle static rollover machine is constructed of 190
inch square tube with adjustable wheelbase and tread width
platforms to accommodate the various test vehicles. The
total usable platform area is 8 feet wide and 25 feet long
with special design feature to accomodate vehicles with a
gross vehicle weight rating (GVWR) of 10,000 pounds or
less with various body configuration heights to 12 faet.
The test vehicle can be rotated left or right apd ¢an turn
each 909 rotational increment in approximately twe (3)

minutes.

EyPACT VELOCITY MEASUREMENT

The tgst vehicle impact velocity is measured by two (3)
aeparate certification timing trap syatems 1o¢ated within
five (5) feet of the vehicle to fixed collision barrier

face and to one side on the approach apron. Each timing
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trap system contailns two (2) optical beams, mounted
twenty four (24) inches apart, in a mechanical housing
assembly providing a start-stop signal to a digital dis-
Play counter. As the test vehicle traverses the impact
apron, a blade attached to the test vehicle rear fender
interrupts each optical beam providing the precise mea-
surement of time interval for the test vehicle to advance
the known distance between the optical beams. Each
interval of time measurement is stored in the digital

display counter and photographically recorded.

The moving collision barrier impact velocity is measured
by two (2) separate certification timing trap systems loca-
ted within five (5) feet of the moving collision barrier

te vehicle impact location and to one side on the approach

- apxon, Each timing trap system contains two (2) eptical

beams, mounted twenty-four (24) inches apart, in a wechani~-
c¢al houging assembly providing a start-stop signal) to a
digital display counter. As the moving baryier traverses
the impact apron, a blade attached to the moving barrier
g#ide interrupts each optical beam providing thé praciae
measurement of time interval for the moving barrier to ad-
vance the known distance between the optical beams, Each
interval of time measurement is stored in the digital dis-

play counter and photographically recorded.
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4.6 PHO'TOGRAPH COVERAGL

4.6.1 Because FMVSS 212/219/301-75 may be a combined test, it is
necessary that all photographic coverage of the test vehicle
be done at one time with specific photographs to document
the areas for Vehicle Safety Compliance consideration; wind-
shield area and the fuel system. Each report will utilize
only those photographs pertaining to the Vehicle Safety

Compliance Test being reported.

4.6.,2 FIXED BARRIER IMPACT TEST

Mation picture coverage of the event employs seven (7) lémm
1B Photo-Sonics cameras and four (4) l6émm 51 Redlake Locam
cameras using calor film at 500 frames per second (fps).
AlsQ a lémm Canon Scoopic 24 frames per second (fpa) camera
with color film is used to record vehicle pre-test condition,
vehigle in-run, impact, and post-impact vehicle conditions
including the rollaver increments for documentary purposes,
The eleven (1ll) high speed cameras are located at atationary
pagitions nea# the point of iméact. One i8 an overhead
camera mounted on a tower above the fixed barrier face aon
centerline of the test vehicle at impact. Its field of

view includes the barrier face and the front of the vehicle
to a point about one foot aft of the windshield. A gecond

and third camera are mounted on top of the fixed barrier with
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their field of view concentrating on the windshield area
(FMVSS 212/219). The fourth and fifth cameras each have
a side view of the test vehicle at impact. The sixth,
seventh, eight, and ninth cameras are located adjacent
to the test vehicle front passengers compartment and
positioned to photograph motion of each test dummy at
impact. The tenth and eleventh cameras are lacated in
the pit and positioned to photograph the underside of the

engine compartment and fuel tank area,

MOVING BARRIER IMPACT TEST

Motion picture coverage of the event employs four (4) lémm
1B Phota Sonics cameras and two (2) lémm 51 Redlake Locam
cameras using colox film at 500 frames per second (£ps).
Also a 16mm Canon Scoopic 24 frames per second (fps) camers
with color film is used to record vehicle pre-teat condition,
barrier in-run, impact, and post-impact vehicle conditions
including the rollover increments for docum@ntary Purposss,
Five (5) of the high speed cameras are located at gtatiopary
pesitions near‘the point of impact. Three (3) cameras are
located in the pit and positioned to photograph the undex-
side of the engine compartment, with overlapping field of
views, aft to the fuel tank area. The fourth and £ifth

cameras each have a side view of the test vehicle at impact.
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fhe sixth camera is attached to the moving collision barrier
to photoyraph the contact between the barrier and the test

vehicle,

4,6.4 TIME PULSE GENERATOR

Time data from two (2) sources are contained in the high
speed film coverage. The first is a time reference of 100
pulse per second (pps) light emitting diode event mark along
the film adge. This pulse is generated by the time pulse
generatoy and fed to all high speed cameras. Thus, it is
posaible tao relate film data to a real time hase. The
second time record is an indication of time zero (moment
of impact). This is accomplished by a trip switch and
avent mark system. The trip switch is positioned at the
impact point so that it triggers the light emitting diode
evént mark along the film edge at the moment of bumper-
barrier contact. Thus, the particular f£ilm frame GQXKe-
sponding to the point of impact is clearly indicated on
all the high speed Qilm.
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DATA ACQUISITION AND REDUCTION

The data acquisition and analysis system used for acquir-
ing occupant response and vehicle acceleration are shown
gchematically in Figure 5-1. A complete list of instrumen=
tation is provided in Table 5-1. An itemized procedure

for acquiring data is provided on Table 5-2,

Prior to the vehicle impact test the onboard instrumentac~
tion package is installed and a calibration and null re-
ference check is performed to checkout all data analog
devices including the FM magnetic tape recarders. The
moment of impact trigger switch attached to the vehicle

is alsa checked out. Immediately following vehicle impact

a post-impact calibration and null reference check 18 per-

formed,

The analeg data is then played back inte & Hewlett Packard

Digital Fqurier Analyzer (DFA) system using a HP 21008

mini computer with 32K word core stqQrage. This sygtem uges
four programﬁcontrolled analog filtera which praovides pre-

digitizing filter capability of 60 db/octave above 1230 Hz.
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The DFA is a hard disc based system with standard HP design
software for performing data acquisition and analysis func-
tions. The HP software is programmed using direct keyboard
functions to automate the data reduction process. The data
is entered into temporary storage, four channels (one set)
at a time with eight total sets. Table 5-3 defines each
data channel and data set. The data sets are divided into
driver and passenger tape recorder groups to facilitate
simultaneous data acquisition for the head, chest and veh-
icle accelerometers to assure appropriate calibration of
injury criteria and vehicle dynamics., At the time of entry,
test personnel enter the appropriate calibration foy each
data channel and the computer then gcales the data appro-
priately, When all data has been acquired it is moved a@

g vehicle set to permanent storage'on a remqvable magnetie
disc, (Elght vehicle sets are stored on each wagnetic disac,
All magnetic diséa and FM recorder tapes are retained Qn

£ile at AETL),

The only modifications to the data at the time of permanent
gtorage is the filtering and digitizing process of the M
tape yecarder (2500 Hz) and the DFA (2000 Hz sampling for a
500 ms window)., After the data is moved to permanent storage

it is recalled by test personnel and plotted with the appro-

- 64 -



- .

’l‘ APPROVED ENGINEERING TEST LABORATORIES
£

4741

SECTION 4

priate labels and vehicle designation. As the data is re-
called, the DFA is proyrammed to automatically apply the

appropriate SAE filter where applicable.

A 1250 Hz predigitizing analog filter with a rolloff of

60 db/octave, shown in figure 5-2, was applied to all data.
Also shown in figure 5-2 are SAE class 60 and class 180
filters. These filters are in accordance with SAE J211A,
Instrumentation for Impact Tests. These SAE recommended
filters are quadratic double pole with 65% damping and a
}2 db/octave rolloff, They are applied using a fast
fourier transform of the data, frequency domain multi-
plication, and an inverse fast fourier trangform Qf the
product. The class 60 filters is applied to vehicle
acceleration and belt restraint forces. The class 180
filter is applied to chest acceleration. GSAE filteya were

net qpplied to head accelerations and femur £forces,

IMPACT DATA

All impact data is presented in computer plots of data
digitized at 500 microseconds. Special SAE filters are
applied to appropriate data sets. Each data plot includes
labeliné, defining the test vehicle, filter class, and the

complete identification of the data plotted,
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DUMMY HEAD DATA

The dummy head accelerations are processed and the Head
Injury Criteria (HIC) calculation is performed. The HIC
calculations are maximized for start time (T1l) and end
time (T2), using a manual iteration routine, usually
reguiring about ten interations and between 5,000 and
10,000 combinations of start and end times., Data out~
put ies in the form of computer plots with the final

HIC calculations. Listing of data value and HIC cal~
culations are available, but not provided in the final

report.

DUMMY CHEST DATA

The dummy chest accelerations are processed as clags 180
data, and direct Chest Severity Index (CSI) calculations
are pettormed. Rata output is in the form of Gomputer
plots with the CSI calculationa. |

FEMUR LOAD DATA

The dummy femur loads are processed and presented ag

computer plots.
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RESTRAINT LOAD DATA

The dunmy restraint loads are processed as clasg 60 data,

and presented as computer plots.

VEHICLE ACCELERATION DATA

The vehicle accelerations are processed as class 60 data,

and presented as computer plots.
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TABLL 4-2
DATA ACQUISI'TYION AND REDUCTLION PROCESS
STEP DESCRIPTION
1 DA System Installation
2 DA System Pre~Impact Calibration
3 Impact Triggyer Checkout
4 Vehicle Impact Performed
S DA System Post-Impact Calibration
6 Data Reproduced From FM Tape Into Computer
a) Data analog filtered at 1250 Hz
b} Data digitized at 500 ms sample rate
¢) Data sychronized by impact trigger gignal
7 Digitized Data Examined
8 Pata Transfered Permanent Disc Storage
9 Appropriate SAE Filters Are Applied
10 Each Data Signal Plotted With Lables
1} Chest Severity Index Values Determined
ré Head Injury Critexia Values Dgtermined
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The following photographs are pre and post test dummy
positions and interior compartment locations of dummy

contact during the impact event.
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Figure A-1
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Pre-Test, Driver Dummy View
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SECTION 1

INTRODUCTION

This report contains information regarding a joint pro-
gram for the Office of Vehicle Safety Compliance (OVSC),
and Research and Development (R&D) for the conduct of a
vehicle Fuel System Integrity Test relative to Federal
Motor Vehicle Safety Standard No. 301-75, in addition,
occupant response and vehicle acceleration. This test

was performed under Contract Number DOT-HS-9-02273 by

Approved Engineering Test Laboratories, 1536 East Valencia

Drive, Fullerton, California, in accordance with the
Office of Vehicle Safety Compliance (0OVSC) Laboratory

Procedures.

The specific purpose of this test was to check the per-
formance of a 1980 Volkswagen Vanagon - 3 Door Station

Wagon, NHTSA 801301 to the requirements of FMVSS 301—75
and to acquire occupant response and vehicle acceleration

data during the 30 mph frontal fixed barrier impact.
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SECTION 1

The scope of the vehicle compliance test was expanded
to accommodate the acquisition of occupant response

and vehicle acceleration data. This was accomplished
without creating any conflict with the Laboratory Pro-
cedures (TP219-02) issued by the Office of Vehicle
Safety Compliance (OVSC). Specific procedures used

to obtain the additional data are detailed in the (OVSC)

Laboratory Procedures TP212-02.

Section 2 of this report contains all compliance test
related data, while Section 3 contains occupant response
and vehicle acceleration summary data, along with test
dummy and vehicle measurements. Section ¢ discusses AETL's
test facilities and data acquisition and reduction system.
Appendix A contains additional photographs not related to
vehicle compliance. Appendix B containsg the computer-
generated plots, while Appendix C contains the test dummy

calibration reports,
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SECTION 1

1.1 ADMINISTRATIVE DATA

A. References

1.

Federal Motor Vehicle Safety Standard 301-75 -
"Fuel System Integrity," as published in the
Federal Register, Volume 38, No. 22397, dated

20 August 1973.

National Highway Traffic Safety Administration,
Office of Vehicle Safety Compliance Laboratory
Procedures "Windshield Mounting" FMVSS 212 -~
"wWindshield Zone Intrusion" FMVSS 219 -~ "Fuel
System Integrity" FMVSS 301-75, TP219-02, dated
9 January 1979,

- 10 -
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SECTION 1

B. Description of Test Vehicle

1. 1980 Volkswagen Vanagon - 3 Door Station Wagon
2. Vehicle Identification No.: 25A0027785

3. NHTSA no.: 801301

4, Manufactured Date: October 1979

8. GVWR: 5,093 pounds

C. Dates

1. Vehicle Received: May 10, 1980
2, Start of Test: October 7, 1980

3. Completion of Test: October 23, 1980

- 11 -
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2.0

SECTION 2

TEST DATA

The 1980 Volkswagen Vanagon - 3 Door Station Wagon was
subjected to a frontal fixed barrier impact and a static
rollover maneuver as required by Federal Motor Vehicle

Safety Standard No. 301-75.

Two (2) Part 572 test dummies were positioned in each
front designated outboard seating position and were
restrained by the belt system in the test vehicle. Just
prior to the impact event, the driver dummy head was
painted with red chalk and his knees were painted with
yellow chalk. The passenger dummy head was painted with
blue chalk and his knees were painted with white chalk
to provide post-impact visual inspection of possible
dummy head and knee contact with interior components

during the impact event.

The test vehicle "rated cargo and luggage weight" (RCLW)

was not used as calculated, in lieu, a 300 pound cargo

ballast was utilized in determining the ultimate c¢alculated

vehicle test weight.

- 13 -
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SECTION 2

Impact velocity for the test vehicle was regulated
by the fixed tow propulsion and certified by the redun-

dant timing traps described in Section 4.

Color motion picture coverage of the vehicle impact along
with the static rollover test are considered part of the
accumulated pertinent data. Where applicable still photo-
graphs are presented in this report; while the motion

picture coverage is submitted separately.



TABLE T

SUMMARY OF TEST CONDITIONS

TEST VEHICLE INFORMATION:

Manufacturer: Volkswagenwerk AG

Make/Model; Volkswagen Vanagon

Body Style: 3 Door Station Wagon model Year: 19890

VIN: 25A0027785 Build Date: October 1979

NHTSA No. 801301 color: Orange/Creme

Engine Data:s Four (4) Cylinders; 120.0 cu. In. Displ.
Transmission Data:__Four (4) Speed (XX) Manual ( ) Automatic

Major Options: Deluxe Package, Tinted Glass

VEHICLE AEE;IUQQ:
Delivered Attitude: ILF 29.2 in.; RF_29.3 in.; LR_292.5 in-;.BR_29.5 1
Test Attitude: LF_27-6 in.; RF_27-5 in.; LR_23:5 _in.:RR_29:2 14

RIS I S ARt oo G s

NYEHICLE TIRE DATA:

Recommended Cold Tire Pressure: Front = 33 pai

(Up to Vehicle lLoad Capacity) Rear = 40 psi
Recommended Tire Size; 185R14 Load Range: unknown
Tires on Vehicle: . 185SR14 - Continental

Spare Tire; __ X __ Yes; No; Space Saver: vYes; __X__No

- 15 -



TABLE

SUMMARY OF

TEST CONDITIONS

Ia

(Cont*d)

TEST CONDITIONS:

Date of Test: October 23, 1989 Time of Test: 1208
Ambient Temperature: 73 °F at Impact Area
VEHICLE CAPACITY:
Type of Seats: Bench; X Bucket; Split Bench
Designated Seating Capacity: Front 2
/ Center __ 2
Rear
Total 7

Cargos: unknown lbs.
Total unknown 1lbs.
GVWR: 5,093 1lbs.
GAWR: Front 2,425 1lbs.; Rear

2,866

(Vehicle Capacity Weight)

(Taken From Certification Label)

lbs.

VEHICLE DELIVERED WEIGHT:

Left Front 851 lbs.
Right Front _ 817 lbs.
Total Front Weight 1,668 1lbas.
Total Rear Weight 1,555 1bs.

Left Rear
Right Rear

(Fuel ~ 93% of NFC)

751 1bs,

804 1bs.
(51.8 % of Total Vehicle Weight)
(48.2 % of Total Vehicle Weight)

Total Delivered Weight 3,223 1lbs.

CALCULATED VEHICLE TEST WEIGHT: 3,851 lbs. '
(With Required Dummiges and 300 lbs. Cargo)

ACTUAL VEHICLE TEST WEIGHT:

Left Front 1,027 lbs. Left Rear 845 lbs,

Right Front 1,170 lbs. Right Rear 811 lbs.

Total Front Weight _ 2,197 lbs. (57.0 % of Total Vehicle Weight)

Total Rear Weight 1,656 lbs., (43.0 % of Total Vehicle Weight)

Total Test Weight .3,853 1bs.

_16_



TABLE Ib

SUMMARY OF TEST CONDITIONS (Cont'd)

TEST FLUID DATA:;

Test Fluid Type: Red Stoddard Solvent ; Specific Gravity: 0.764

Kinematic Viscosity: 1.31

Nominal Fuel Capacity: 16.00 gals. (NFC)
Test Volume: 14.88 gals. (92~94% of NFC)
Fuel System Capacity: 16.00 gals.

(Data from Owner's Manual)

Electric Fuel Pump: X Yes; No; Fuel Injection: X Yes; No
Does Electric Fuel Pump Operate with Ignition Switch "On"

And the Engine Not Operating: Yes; X No; N/A

Details of Fuel System: PFuel filler located on right front door sill aft

_of wheel opening adjacent to the "B" post, fuel tank located horizon-

tally between frame side rails under front passenger compartment floox

pan aft of spare tire storage rack.

VEHICLE TEST CONDITIONS:

Temperature in Occupant Compartment: 70 °F

Temperature of Windshield Glazing/Moulding: N/A F

—

VEHICLE CRUSH AND REBOUND:

Querall Length of Test Vehicle: Pre-Test - Left 177.5 in.; Right 177.3 in.
Post-Test - Left 165.3 in.; Right 165.2 in,
Crush: Left 12.2 in,; Right 12,1 in,

Rehound (From Rigid Barrier Only): 12.3 in.

- 17 -
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POST IMPACT SUMMARY

Vehicle 1980 Volkswagen Vanagon
NHTSA No, 801301 Test Date October 23, 1989

TYPE OF TEST: |XX | 0¢ Frontal Impact

[::J 30° Oblique Impact (Driver/Passenger) Side

E::] Rear Impact

REQUIRED IMPACT VELOCITY RANGE: 28.9 to 29.9 mph

IMPACT VELOCITY: (Traps within 5 feet of impact event)

Trap 1 = N/R mph
Trap 2 = 29.56 mph
Average 29.56 mph
Actual distance from vehicle front bumper to barrier
face when entering timing trap 57.0 in.
Actual distance from vehicle front bumper to barrier
face when exiting timing trap 33.0 in.
VEHICLE STATIC CRUSH Driver's Side = 12,2 inches
Passenger's Side = 12.1 inches
Average = 12.15 inches

Crush Details: Windshield ejected, roof buckled over both "B" post, front

compartment floor pan buckled, driver dummy impacted steering wheel and

dash assembly, passenger dummy impacted dash assembly.

VEHICLE REBOUND: (From rigid barrier only)

Driver's Side = 13.3 inches
Passenger's Side = 11.3 inches
Avefage = 12.3 inches




TABLE VI

POST IMPACT SUMMARY

FUEL SYSTEM INTEGRITY - FMVSS 301-75

Vehicle 1980 Volkswagen Vanagon

NHTSA No. 801301 Test Date October 23, 1980
Actual Max. Allow.

Fuel spillage from impact until -0 - 1l ocunce

vehicle motion ceases.

Fuel spillage for 5 minute period

following cessation of vehicle -0 - 5 ounces

motion after impact.

Fuel spillage for next 25 minute -0 - 1 ounce/

period. 1 minute

Time duration from impact until 29 min. -390

start of rollaver test periods. 50 sec. minutes

Fuel spillage Locationé Not Applicable

- 19 -



FUEL SYSTEM INTEGRITY - FMVSS 301-75

TABLE VII

Vehicle

STATIC ROLLOVER

1980 Volkswagen Vanagon

NHTSA No,

801301

o o Fuel Filler

Cap Location

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. l to 3
time 13 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce
v.-—.v-—,-- #

Fuel Spillage Location:

Not Applicable

N
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TABLE VIII

FUEL SYSTEM INTEGRITY - FMVSS 3Q1-75

STATIC ROLLOVER

Vehicle 1980 Volkswagen Vanagon NHTSA No.

801301

Actual Max. Allowed
Rollover fixture 90° rotation 2 min, l to 3
time 13 sec, Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -9 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce
m&

Fuel Spillage Location: Not Applicable

- 21 -
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FUEL SYSTEM INTHGRITY - FMVSS 301-75

STAT'IC ROLLOVER

Vehicle 1980 Volkswagen Vanagon NHTSA No. BO1301

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. 1 to 3
time 37 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1l ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce

Fuel Spillage Location: Not Applicable

- 22 -



TALLE X

FUEL SYSTEM INTEGRITY - FMVSS 301-75

STATIC ROLLOVER

Vehicle 1989 Volkswagen Vanagon NHTSA No.

801391

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. 1l to 3
time 17 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce

e - —— |

Fuel Spillage Location: Not Applicable

- 23 -
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SECTION 2

TEST RESULTS AND PHOTOGRAPHS

The 1980 Volkswagen Vanagon - 3 Door Station Wagon was
subjected to a frontal fixed barrier impact followed by
a static rollover test in accordance with the procedures
referenced in Section 1 of this report under Administrative
Data. The results presented here relate specifically to
vehicle performance under Federal Motor Vehicle Safety

Standard 301-75 "Fuel System Integrity".

The test was conducted essentially in accordance with
NHTSA Office of Vehicle Safety Compliance Laboratory Pro-
cedures. The critical parameters were impact velocity;
and fuel spillage criteria defined in FMVSS 301-75, para-

graph 85.5 and S5.6.

Post-impact inspection of the test vehicle revealed almost
all crush occurred forward of the front doors. The wind-
shield ejected from the body opening and the roof buckled
over the left and right "B" post. The front pPassenger
compartment floor pan buckled on both sides and the spare
tire (stored under the front floor pan) remained inflated.
The driver dummy made contact with the steering wheel and
dash assembly. The passenger dummy also made contact with

the dash assembly.

- 24 -
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SECTION 2

No fuel spillage was recorded following the test vehicle
impact, nor during the time period before the start of
the rollover test. No fuel spillage was recorded during

the rollover test increment time periods.

The 1983 Volkswagen Vanagon - 3 Door Station Wagon test

vehicle appears to comply with all the requirements of

FMVSS 301-75.

- 25 -
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Figure 2-1
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Pre-Test, Full Front View

- 26 -
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Figure 2-2
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Pre~Test, Left Side View

- 28 -
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APPROVED ENGINEERING TEST LABORATORIES

Figure 2-3
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Pre-Test, Right Side View
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Figure 2-4
! 1980 Volkswagen Vanagon - 3 Door Station Wagon

‘E NHTSA 801301

. Post-Impact, Left Side View
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Figure 2-5
1980 Volkswagen Vanagon — 3 Door Station Wagon
NHTSA 801301

Post-Impact, Right Side View
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Figuie 2-6
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Rollover Test, 90° Increment
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Figure 2~7
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Rollover Test, 270° Increment

- 19 _
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SECTION 3

3.0 OCCUPANT RESPONSE AND VEHICLE ACCELERATION SUMMARY DATA

The following data sheets summarize;

A. The Dummy Position Data (Part 572 Dummy In-Vehicle
Position/Part 572 Dummy Pre-Test Clearence Dis-

tances Sheets)

B. The Occupant Response Data (Part 572 Dummy Data

Sheet)

C. The Vehicle Acceleration Data (Vehicle Structural

Data Sheet)

P. The Pre and Post-Test Vehicle Dimensions Data

(Vehicle Measurement Data Sheet)

Moxre comprehensive data is presented in Appendix B in the

form of computer-generated plots.

The driver dummy experienced a HIC value of 1313 which is
in excess of the limit specified in FMVSS 208 injury criteria.
The passenger dummy experienced a HIC value of 831l. All
other values from both test dummies satisfy the FMVSS 208

requirements.

- 41 -
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In addition to the occupant and vehicle data, each
shoulder belt was marked at the D-ring after dummy
positioning to provide a static measurement of belt
position after the impact event. Post-impact measure-
ment of the driver shoulder belt was 2.0 inch and the

passenger shoulder belt was 1.8 inch.



TABLL 3-1

PART 572 DUMMY IN-VEHICLE POSITION

VEHICLE___ 1980 Volkswagen Vanagon NHTSA NO. 801301

POSITIONING DATE: Oct. 23, 1980 AMBIENT TEMP: 69 °F TIME 1109

—
SEAT TYPE: Bench ADJUSTER TYPE: X Manual
X Bucket Power
Split Bench
BUCKET SEAT BACK TYPE: Fixed
X Adjustable Reclining
- "
L 4 26.3 HEAD
48°
/ -
/
NEE 328 KNEE
KNEE S A -8° |~
b3 b} “ N
17.¢ :
"H" Point _200 qul Point f
Y T ~Y
1 [» - .l
PRIVER bt 59.6" . PASSENGER
§/N_ 0319 8/N__ 503
' a R )
T {13. 3
9.8" o.g%
: I
Doorglass | Doorglass
Height Height

- 43 -
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PART 572 DUMMY PRE~-TEST CLEARANCE DISTANCES

DRIVER

HH = 18.2 in,
HW = 21.6 in.
HR = 9.0 in.,
HS = 9.4 in.
cD = 21.3 in,
CS = 13.0 in.
AD = 4.0 in,
HD = 7.4 in.
KD = ___ 5.5 in.

- 44 -

PASSENGER
HH = 19.3
HW = 23.0 i
HR = 8.5
HS = 9.9
CD = 20.8
AD = 4.4
HD = 7.2
KD = 5.7

in.

in.

in.

in.

in.

in.

in.

in.



TABLE 3-3

MANUFACTURERS SEAT BELT INSTRUCTIONS

Safety belts

For you and your passenger's protec-
tion, use safety beits at all imes while
the car ls in motion.

The safety beits should not be used to
hold a child's seat; the diagonai belt will
not provide the nceded protection.

A shoulder belt should not be worn by
a person leas than 4’7" or 1.40 m in
height becausa it would not be in its
most protectivg position, and there-
tore may increase the possibility of in-
jury in a collision.

Lap/shoulder belts

- To fasten, grasp belt tongue and pull
helt In conbinuous  Slow  motion
across your chest and lap.

-~ Insart bell Wungue N0 buckle on inboard
side of seat. Puuh down untid it 1s secure-
ly locked witht an audible click.

Pull shoulder section to make sure belt
fits snugly across the hips.

~ To unfasten belt, push in release marked
PRESS oun buckle Belt will sprng out
ot buckle

- To store lap/shoulder belt, allow belt ta
wind up on retractur as you guide belt
tongue to its stowed position on doorpost.

inertia reel retractor

The one-piece lap/shoulder belt with Ineria
reel locking mechanism will adjust auto-
maucally to your size and movements as
long as the pull on the belt is slow

Rapid deceleration dunnyg hard braking or a
coltsion 1ocks the beilt The peit will aiso

tock when you drive up of down a steep hill
or in a sharp curve

To release a locked belt, lean back 1o take
the body pressure off the belt.

Notes:

® Beits should fit snugly across lap and
chest. Make sure any slack is wound
on the retractor.

® Do not strap in more than one person
with each belt.

® Belts should not be worn twisted.

For maximum effectiveness the 1ap belt
portion should be worn low across the
pelvic crests.

@ Make sura the belt of the unoccupied
passenger seat s fuily wound up on its
relractor so that the belt longue 1S 10 (s
stowed posiion on the doorpost This
reduces the passibility of its becoting
a slaking object in case of a sudden stup



YABLE 3-4

PART 572 DUMMY DATA

Vehicle 1980 Volkswagen Vanagon NHTSA No. 801301
DRIVER PASSENGER
Driver S/N 0319 Positive* Negative® Positive¥* Negative¥
Direction Direction Direction Directian
Passenger S/N 503
Peak Time Peak Time Peak | Time Peak Tine
G (msec) G (msec) G (msec) G (msec)
HEAD ACCELERATION
Longitudinal 5.8 {174.6{193.3 70.4 6.71184.0| 43.2 92.4
Lateral 12.6 82.8 6.4 68.2 9.3} 97.2 2.9 50.8
Vertical 6.8 91.2{ 51.1 73.8 1.2) 18.0} 52.5 65.8
Resultant 197.0 70.4 56.5] 65.6
HIC 1313 (68-74 msec) 831 (32-108 msec)
CHEST ACCELERATION
Longitudinal 4.5 |170.4] 51.3 38.4 4.21117.4) 42.4 49.8
Lateral 3.5 73.4 9.8 64.8 3.3 30.2 6.0 55.4
Vertical 24.4 61.4] 33.7 31.0§ 15.3} 53.2} 13.9 33.2
Resultant ' 53.6 38.4 43,21 49.8
CSsI 462 (49.5g - 3 msec ¢lip) [[292 (41.1g -3 msec clip) |
ap | & T ap) | Moe T an [giee) | a») | meee) |
FEMUR LOAD - ,
Left _ 145 26.311796 33.2 195 49,41 599 32.2
Right 769 | 73.6] 98 34.2] 185 | 30.4] 263 | 36.8
BELT LOAD
Torso 1418 | 43.6 1470 | 51.2
Lap 2012 | 40.6 1513 | 41.6
Average Vehicle Impact Speed__ 29.56 _ mph
*Positive Direction - Longitudinal: Forward
Lateral; Leftward
Vertical:; Upward
Femur: Tension ;
*Negative Direction - Longitudinal: Rearward
N Lateral: Rightward
Vertical: Downward
Femur: Compression
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VEHICLE

TABLE 3r5

VEHICLE STRUCTURAL DATA

1980 Volkswagen Vanagon

“C*" POST

"B" POST

NHTSA NO.

801301

3 A
1 4
e D __.{
.- c > E
DIMENSIONS
LOCATION MEASUREMENT (IN.) LOCATION MEASUREMENT (IN.)
AT 23.3 E 10.5 o
B 23.5 F 36.3.
[¢ 47.3 G 4.7 .
) 8.5 _
i ACCELERATION PEAKS
POSITIVEX NEGATIVE¥®
DIRECTION DIRECTION
ACCELEROMETER PEAK TIME PEAK TIME
LOCATION ' nGe (MSEC) nG» (MSEC)
NO. 1 LONGITUDINAL 15.7 41.6 89,8 26,2
NO. 2 LONGITUDINAL 1.0 135.6 42.2 19.90
NO. 3 LONGITUDINAL 2.7 98.4 69.5 18.4

*POSITIVE ~ LONGITUDINAL: FORWARD

DIRECTION

DIRECTION

*NEGATIVE -~ LONGITUDINAL: REARWARD

- 47 -
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TABLE _3-6

— 180.8"

PRE-TEST
VEHICLE MEASUREMENT DATA




POST-TEST
VEHICLE MEASUREMENT DATA

166.5"
32.5"
20.0"
34.5"

158.7"

114.8"
115.8"

>
%/' S

+» oo '+ \.\ $10u \\ \
B 156.2"

%o 164.8"
165.0"

20.5"

Xl8

X17

15.5" ‘ _

X12
v 13 I
e, 1 ™ 158.5"

160.0"
161.5"

— 144.0"

X1leé ..
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TABLE 3-8
SUMMARY

PRE-TEST AND POST-TEST VEHICLE DIMENSIONS

Measurement Point Pre-Test Post-Test Difference
X1 180.0" 166.5" 14.3"
X2 32.5" 32.5" 0.0"
X3 34.5" 34.5" 0.0"
X4 l61l.6" 158.7" 2.9"
X5 l61.5" 159,0" 2.5"
X6 l61.0" 155.5" 5.5"
X7 l61r.2" 156.2" 5.0"
X8 116.3" 114.8" 1.5"
X9 117.0" 115.8" 1.2"
X10 116.2" 115.4" 0.8"
X11 116.5" 115.8" a,7"
X12 161.0" 158.5" 2.5"
X13 161.0" 158.5" 2.5"
X14 168.0" 160.0" g.o"
X15 l66.0" 161.5" 4.5"
X16 145.5" 144.0" 1.5"
X17 | 14.0" 15.5" +1.5"
X18 22.4" 20,.5" l.9"
X19 175.6" l64.8" 10.8"
X290 175.6" 165.0" 10.6"
X21 29.0" 20.0" ag.ao"
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TABLE 3-9
FMVSS 212/219/301-75
CAMERA POSITIONS

VEHICLE___ 1980 Volkswagen Vanagon

NHTSA NO, 801301 TEST DATE October 23, 1980

12

-3
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TABLE 3-10
FMVSS 301-75
CAMERA POSITIONS

VEHICLE 1980 Volkswagen Vanagon o
NHTSA NO. 801301 TEST DATE October 23, 1989
1. Photo-Sonics X 11.0" 2. Photo-Sonics X N/A
13mm 500FPS Y - J - 13mm 500FPS Y N/A
Z 238.0" pA N/A
3. Photo-Sonics X N/A 4. Photo-Sonics  X___49.0"
13mm 500FPS Y N/A 13mm S00FPS Y 313.0"
2__N/A Z___51.0"
5. Photo-Sonics X 43.9" 6. Locam X 54.0"
13mm 500FPS Y 189.0" 12.5mm 500PPS Y _103.5"
2 58.0" P 66.0"
Dummy Head 84.0"
7. Locam X 58.0" 8. Locam X 6l.0"
13mm 500FPS Y 97.0" 15mm Y 106.0"
Z 66.0" 500FPS Z 66.5"
Dummy Head 74.5" Dummy Head 82.0"
9. Locam X _65.0" 10. Photo-Sonics X 96.0"
12.5mm 5Q0FPS Y 96.5" 13mm S500FPS Y 2.5"
2 66.0" Z -38.0"
Dumnmy Head 73.0"
11. Photo-Sonics X 161.0" 12. Canon Scoopic
13mm 500FPS Y 4,0" 12.5 - 75mm 24FPS
z:- —45.0" - Documentary -
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4.9 TEST FACILITIES AND EQUIPMENT

Approved Engineering Test Laboratories (AETL) collision
barriers, vehicle static rollover machine, and data
processing/computer analysis test facilities are located

at the Fullerton, California Division.
Thig section discusses these specialized facilities, along
with associated equipment and instrumentation required for

the performance of this test,

4.1 FRONTAL COLLISION BARRIER FACILITY

4,1,1 The frontal (fixed) collision barrier conforms to the re-
quirements as set by the NHTSA Office of Vehicle Gafety
Compliance (OVSC) and as defined in the Laboratory Rrocedures
for FMVSS 212/219/301-75, TP219-02, dated January 9, 3979,
with thq.following special characteristics, o

4,1,2 The fixeqd collision barrier is a steel clad, steel re}nforqed
goncrete block;with a 6'4" X 12' face. The face ig 1" steg)
plate faced with 3/4 inch plywood. The total mass of the
structure is approximately 200,000 pounds, with a gubstantial
portion below ground to provide resistance against slidipg or

tipping of the barrier during impact.
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4.1.3 The facility consists ot a 500 foot concrete paved runway,
with a steel monorail embedded in the approach surface.
TWO camera pits are provided to allow photographing the
test vehicle at impact. One pit is located immediately
in front of the fixed collision barrier and is 36 inches
wide (expandable to 48 inches), 7 feet deep, and 23 feet
long (3 feet of the pit length extends under the
barrier face). The second (mid) pit with removable
monorail section is located approximately 160 feet from
the fixed collision barrier and is 43 inches wide, 7 feet

deep, and 23 fget long.

4.1,4 Tow propulasion is provided by a fixed prime mover qnd
continuous cable drive system located near the mid Camera -
pit position. The power plant for the tow cable aystem ie
a 200 h,p. synchrouous electric motor, coupled to qn!
electyanically controlled Eddy Current Clutach and a 4;}

gear reduction transfer assembly.

The endless 1/é inch diameter steel tow cable is wrapped
around the drive pulley and is tensioned hy a pneumatiq
loaded idler wheel. The tow cable passes through the

fixed collision barrier and around fixed idler pulleys

to complete the loop. The test vehicle or moving ceollision

parrier is towed by a dolly assembly attached to the vehicle

- 55 ~



\/
\

APPROVED ENGINEERING TEST LABORATORIES

SECI'ION 4

or moving collision barrier by a shear pin release mech-
anism. For a fixed colligsion barrier test, the test

vehicle is towed within 20 feet of the fixed barrier,

at which point the towing dolly assembly is disconnected
from the test vehicle and the test vehicle proceeds under
its own momentum for the final 20 feet to impact, For a
moving collision barrier test, the moving collision barrier
is towed within 5 feet of the test vehicle, at which point
the towing dolly is disconnected from the moving collision
barrier and the moving collision barrier proceeds under its
own momentum for the final 5 feet to impact, Heavy steel
gtopa actuate the tow cable release msechanism and prevent
the towing dolly from continuing past the point of impact.
The towing dolly is designed to fit inside the monorail such
that it ia constrained in the vertigal and 1ateral'§1rectiqns.

and capable of sliding freely along the monoxail.

4.2 Q‘BLIQ'UI”?: ANGLE COLLISION BARRIER

4,2.1 The oblique angle collision barrier conforms to the rgquirements
p@ set by NHTSA Office of Vehicle Safety Compliance (QVSC)
Laboratory Procedures TP219-02, with the following apecial

characteristics.
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4.2,2 The oblique angle collision barrier is constructed of a
flat 1 1/2 inch steel plate faced with 3/4 inch plywood.
The barrier face is 6' X 12' and is adjustable for left
or right angle impacts by means of seven tubular gussets
that attach to the standard fixed frontal collision

barrier to form a rigid buttress structure.

4.3 MOVING COLLISION BARRIER

4,3.1 The moving collision barrier conforms to the requirements
as get by Federal Motor Vehicle Safety Standard Ne, 208,

Paragraph 88,2 with the following special charactexigtios,

4,3,2 The chassias is constructed of 12 inch steel channe) with
tubylar frame gusseta. The flat impacting face plate la
1/2 inch steel plate faced with 3/4 inch plywood, The
face plate is reinforced with 6 inch steel channel hori-
#ontally welded to the .chassis to form a yigid 9ym§t;%cal
etructure, A camera boom extends above the harrier face
plane ta pravide a view of barrier to vehigle impa@t. The
barrier assembly weighs 3,977 pounds and has a four wheel

electric brake system.
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VEHICLE STATIC ROLILOVER MACHINE

The vehicle static rollover machine conforms to the re-
quirements as set by the NHTSA Office of Vehicle Safety
Compliance (OVSC) Laboratory Procedures TP219-02 with the

fallowing special characteristics.

The vehicle static rollover machine is constructed of 19
inch square tube with adjustable wheelbase and tread width
platforms to accommodate the various test vehicles. The
total usable platform area is 8 feet wide and 25 feet long
with gpecial design feature to accomodate vehicles with a
gross vehicle weight rating (GVWR) of 10,000 pounds or
less with various body configuration heightg teo 12 feet.
The teat vehicle can be rotated left or right and gan turn
each 90% rotational increment in approximately twe (3}

minutea.

IMPACT VELOCITY MEASUREMENT

The teet vehicle impact velocity is measured by twg (Q)
separate certification timing trap systems located within
five (5) feet of the vehicle to fixed collision barrier

face and to one side on the approach apron, Each timing
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trap system contains two (2) optical beams, mounted
twenty four (24) inches apart, in a mechanical housing
assembly providing a start-stop signal to a digital dis-
play counter. As the test vehicle traverses the impact
apron, a blade attached to the test vehicle rear fender
interrupts each optical beam providing the precise mea-
surement of time interval for the test vehicle to advance
the known distance between the optical beams. Each
interval of time measurement is stored in the digital

display counter and photographically recorded.

The moving collision barrier impact velocity is measured
by two (2) separate certification timing trap systems loca-
ted within five (5) feet of the moving collisjon barxrier

tQ vehicle impact location and to one side on the approach

- apron, Each timing trap system contains two (2) eptical

heama, mounted twenty-four (24) inches apart, in a mechani~
cal housing assembly providing a start-stop signal to @
digital display counter. As the moving barrier traverges
the impact apron, a blade attached to the moving barrier
alde interrupﬁs each optical beam providing the preciae
measurement of time interval for the moving barrier to ad-
vance the known distance between the optical heams, Each
interval of time measurement is stored in the digital dis-

play counter and photographically recorded.
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PHOMOGRALH COVERAGE

Because FMVSS 212/219/301-75 may be a combined test, it is
necessary that all photoyraphic coverage of the test vehicle
be done at one time with speciftic photographs to document
the areas for Vehicle Safety Compliance consideration; wind-
shield area and the fuel system. Each report will utilize
only those photographs pertaining to the Vehicle Safety

Compliance Test being reported.

FIXED BARRIER IMPACT TEST

Motion picture coverage of the event employs seven (7) léemm
1B Photo-Sonics cameras and four (4) 1l6émm 51 Redlake Locam
cameras using color film at 500 frames per second (fps).
AlsQ & l6mm Canon Scoopic 24 frames per second (fps) camera
with color film is used to record vehicle pre-test condition,
vehigle in-run, impact, and post-impact vehicle conditions
including the rollover increments for documentary PUrposes,
The eleven (ll) high speed cameras are located at stationary
positions near the point of impact. One is an overhead
camera mounted on a tower above the fixed bharrier face on
centerline of the test vehicle at impact. Its field of

yiew includes the barrier face and the front of the vehicle
to a point about one foot aft of the windshield. A second

and third camera are mounted on top of the fixed barrier with
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their field of view concentrating on the windshield area
.(FMVSS 212/219). 17The fourth and fifth cameras each have
a side view of the test vehicle at impact. The sixth,
seventh, eight, and ninth cameras are located adjacent
to the test vehicle front passengers compartment and
positioned to photograph motion of each test dummy at
impact, The tenth and eleventh cameras are located in
the pit and positioned to photograph the underside of the

engine compartment and fuel tank area.

4,643 MOVING BARRIER IMPACT TEST

Motion picture coverage of the event employs four (4) lémm
1B Photo Sonics cameras and two (2) lémm 51 Redlake Locam
cameras using color film at 530 frames per second (fp®).
Also a lomm Canon Scoopic 24 frames per secend (fpd) camerq
with color film is used to record vehicle pre-test cendition,
parrier in-run, impact, and post-impact vehicle conditiong
including the rollover increments for documentary purpoaes,
Five (5) of the high speed cameras are located at stationary
pesitionsg neaf.the point of impact. Three (3) cameras are
located in the pit and positioned to photograph the under-
side of the engine compartment, with overlapping field of
views, aft to the fuel tank area. The fourth and fifth

cameras each have a side view of the test vehicle at impact.
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The sixth camera is attached to the moving collision barrier
to photograph the contact between the barrier and the test

vehicle.

TIME PULSE GENERATOR

Time data from two (2) sources are contained in the high
speed film coverage, The first is a time reference of 100
pulse per second (pps) light emitting diode event mark along
the film adge. This pulse is generated by the time pulse
generator and fed to all high speed cameras. Thug, it ia
possible to relate film data to a real time hase. The
gecond time record is an indication of time zero (mament
of impact). This is accomplished by a trip switch and
event mark system. The trip switch is positioned at the
impact point so that it triggers the light emitting diode
gvent mark along the film edge at the moment of humper~
barrier contact. Thus, the particular film frame gorre-
gponding to the point of impact is clearly indicated on
all the high speed f}lm.
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DATA ACQUISITION AND REDUCTION

The data acquisition and analysis system used for acquir-
ing occupant response and vehicle acceleration are shown
gchematically in Figure 5-1. A complete list of instrumen-
tation is provided in Table 5-1. An itemized procedure

for acquiring data is provided on Table 5-2.

Prior to the vehicle impact test the onboard instrumentas
tion package is installed and a calibration and null re-
ference check is performed to checkout all data analog
devices including the FM magnetic tape recarders. The
moment of impact trigger switch attached to the vehicle

ig also checked out, Immediately fellowing vehicle impact

a post-impact calibration and null reference check 1§ per-

formed,

The analog data is then played back into a Hewlett Packard
pigital Fqurier Analyzer (DFA) systew using a HP 21008

mini computer with 32K word core storage, This system uges
faur program:controlled analog filters which provides pre-

digitizing filter capability of 60 db/octave above 135Q Hgz.
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The DFA is a hard disc based system with standard HP design
software for performing data acquisition and analysis func-
tions. The HP software is programmed using direct keyboard
functions to automate the data reduction process. The data
is entered into temporary storage, four channels (one set)
at a time with eight total sets. Table 5-3 defines each
data channel and data set. The data sets are divided into
driver and passenger tape recorder groups to facilitate
simultanecus data acquisition for the head, chest and veh-
icle accelerometers to assure appropriate calibration of
injury criteria and vehicle dynamica. At the time of entry,
test personnel enter the appropriate calibration foy each
data channel and the computer then gcales the data appre-
priately, When all data has been acquired it is moved as

a vehicle get to permanent storage‘on a remgvable magnetic
disc. (Eight vehiocle sets are stored on each magnetic disc.
All magnetic disés and FM recorder tapes are retained on
file at AETL), ‘

The only modifications to the data at the time of permanent
gtorage is the filtering and digitizing procesa of the FM
tape recorder (2500 Hz) and the DFA (2000 Hz sampling for a
500 ms window), After the data is moved to permanent storage

it is recalled by test personnel and plotted with the appro-
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priate labels and vehicle designation. As the data is re-
called, the DFA is programmed to automatically apply the

appropriate SAE filter where applicable,

A 1250 Hz predigitizing analog filter with a rolloff of

60 db/octave, shown in figure 5-2, was applied to all data.
Also shown in figure 5-2 are SAE class 6J and claass 180
filters. These filters are in accordance with SAE J211lA,
Instrumentation for Impact Tests. These SAE recommended
filters are quadratic double pole with 65% damping and a
12 db/actave rolloff, They are applied using a fast
fourier transform of the data, frequency domain multi-
plication, and an inverse fast fourier trangform @f the
product, The class 60 filters is applied to vehicle
acceleration and belt restraint forces. The class 180
filter is applied to chest acceleration. §AE filteys were
not applied to head accelerations and femur forces.

IMPACT DATA

All impact data is presented in computer plots of data
digitized at 500 microseconds. Special SAE filters are
applied to appropriate data sets. Each data plot includes
labeliné, defining the test vehicle, filter class, and the

complete identification of the data plotted,
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4.7.1.2 DUMMY HEAD DATA

The dwamy head accelerations are processed and the Head
Injury Criteria (HIC) calculation is performed. The HIC
calculations are maximized for start time (T1l) and end
time (T2), using a manual iteration routine, usually
requiring about ten interations and between 5,000 and
10,000 combinations of start and end times. Data out=
put is in the form of computer plots with the final

HIC calculations. Listing of data value and HIC cal-
culations are available, but not provided in the final

report.

4,7.1.3 DUMMY CHEST DATA

The dummy chest accelerations are processed as class 190
data, and direct Chest Severity Index (CSI) calculations
are performed. Data output is in the form of gomputer
plotg with the CSI calculations.

4.7.1,4 FEMUR LOAD DATA

The dummy femur loads are processed and presented as

computer plots.
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9 RESTRAINT LOAD DA'T'A

The dunmy restraint loads are processed as clasgs 60 data,

and presented as computer plots,

4.7,1.6 VEHICLE ACCELERATION DATA

The vehicle accelerations are processed as class 60 data,

and presented as computer plots.
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TABLE 4-2

e v e =

DATA ACQUISITION AND REDLUCTION PROCESS

DESCRIPTION

DA System Insgtallation

DA System Pre-Impact Calibration
Impact Trigyer Checkout

Vehicle Impact Performed

DA System Post-Impact Calibration

Data Reproduced From FM Tape JInto Computer

a) Data analog filtered at 1250 Hz

b) Data digitized at 500 ms sample rate

¢) DPata sychronized by impact trigger gignal

Digitized Data Examined

Pata Transfered Permanent Disc Stoxage
Appropriate SAE Filterg Are Applied
Each Data Signal Plotted With Lableg
Chesat Severity Index Values Determined

Head Injury Criteria Values Determined

.~ 170 -
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The foilowing photographs are pre and post test dummy
positions and interior compartment locations of dummy

contact during the impact event.
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Figure A-1
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Pre-Test, Driver Dummy View
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Figure A-2
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Pre-Test, Passenger Dummy View
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APPROVED ENGINEERING TEST LABORATORIES
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Figure A-3
1980 Volkswagen Vanagon - 3 Door Station Wagon
1 NHTSA 801301

Post-Impact, Driver Dummy View







I‘ APPROVED ENGINEERING TEST LABORATORIES

Figure A-4
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Driver Dummy Contact Area
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’I‘ APPROVED ENGINEERING TEST LABORATORIES

Figure A-5
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post~Impact, Driver Dummy Contact Area
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’I‘ APPROVED ENGINEERING TEST LABORATORIES

Figure A~6
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Driver Dummy Contact Area
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’I‘ APPROVED ENGINEERING TEST LABORATORIES

Figure A-7
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Passenger Dummy View
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APPROVED ENGINEERING TEST LABORATORIES
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Figure A-8
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Passenger Dummy Cdntact Area
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’I‘ APPROVED ENGINEERING TEST LABORATORIES

Figure A-9
1980 Volkswagen Vanagon - 3 Door Station Wagon
NHTSA 801301

Post-Impact, Passenger Dummy Contact Area
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l‘ APPROVED ENGINEERING TEST LABORATORIES

APPENDIX B




I‘ APPROVED ENGINEERING TEST LABORATORIES

APPENDIX B

The following computer plots provide complete and

comprehensive occupant response and vehicle accele-
ration during the frontal fixed barrier impact test
of a 1980 Volkswagen Vanagon - 3 Door Station Wagon,

NHTSA 801301.
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APPENDIX C
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I‘ APPROVED ENGINEERING TEST LABORATORIES

APPENDIX C

The following report sheets are the Part 572 test dummy
calibration test data for the dummies used in the 1980
Volkswagen Vanagon - 3 Door Station Wagon, NHTSA 801301

frontal fixed barrier impact test.
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Dummy S/N

Calibration Laboratory

9319

PART 572 DUMMY CALIBRATION ‘TEST DATA

llumanoid Systews

Pre-Test Post-Test
L L L i Calibration Calibration
Date of Dumny Calibration 10/10/80 10/31/80
Calibration Seyuential Number for Dummy 2 3
Temperature in Lab. (Spec. = 66 to 78°F) 71 °F 71°F
Relative Humidity in Lab. (Spec. = 10 to 70%) 67% 67%
PEST PAL T N . ?/ /C§;;/ -
I PARAMETER SPECIFICATION //// > ﬂi
1. HEAD DROER TEST:
a. Peak Resultant Accel. 210 to 260G 239.8 g 234.3 g
b. Peak Lateral Accel. =< 106G 8.5 g 7.2 g
c. Time above 100G 0.9 to 1.5 ms 1.33 ms 1.42 ms
2. NECK BENDING TEST:
a. Pendulum Speed 21.5 to 25.5 fps 22.0 fps 22.0 fps
b. Pendulum Avg. Decel.
(over t3 - t) 20 to 24G 21.9 g 22.3 g
c. Peak Resultant Head
Acceleration 26G maximum 23.8 g 23.5 g
d. Pendulum Decel. (t2-tj) 4 3 ns 2.0 ms 1.9 ms
e. Pendulum Decel. (t3-tp) 25 to 30 ms 26.9 ms 27.4 ms
f. Pendulum Decel. (tg-t3) £ 10 ms 5.0 ms 4.0 ms
g. Pendulum Direction -
Reversal Time = 123 ms 125.3 ms 128.1 ms
h. Max. Head Rotation 63 to 73° 66.8° T
i. Chordal Displacement:
Head Rotation Angle
0° Time -2 to 2 ms Q0 ms J ms
Displ. -.5 to .5 in. 0 in. 0 in.
30° Time 25.6 to 34.4 ms 29.8 ms 30.6 ns
o Displ.| 2.1 to 3.1 in, 2.65 in, 2.83 in.
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Dununy S/N

Calibration Laboratory

PART 572 DUMMY CALTBRATION TEST DATA

L0319

(Cont inued)

Humanold systems

e e e e S Pre-Test Post~-Test
TEST PARAMETER SPECIFICATION Calibration Calibration
2. NECK BENDING TEST

Continued:
i. Chordal bisplacement:
Head Rotation Angle
60° Time 40.3 to 51.7 ms 47.9 ms 48.2 ms
|~ | bispl.| 4.3 to 5.3 in. 4.63 in. 4.75 in,
Maximum Time 53.2 to 66.8 ms 64.8 ms 6l.6 ms
| O Ipigpl.] 5.0 to 6.0 in. 5.22 in. 5.37 in.
60° Time 67.0 to 83.0 ms 76.9 ms 75.1 ms
L | Displ. 4.3 to 5.3 in. 4.78 in. 4.51 in.
30° Time 85.4 to 104.6 ms| 133.0 ms 100.6 ms
N Displ. 2.1 to 3.1 in. 2.35 in. 2.36 in.
0° Time 101.0 to 123.0 ms| 119.7 ms 117.1 ms
Displ. ~.5 to 0.5 in. 0.04 in. -0.18 in.
3. ABDOMINAL COMPRESSION
TEST: '
(Preload = 10 pounds)
a.. Force @ .5" 23 to 37 lbs. | 36.0 lbs. 30.0 1bs.
b. Force @ .75" 39 to 53 1lbs. 43.0 1lbs. 44.0 lbs.,
¢. Force @ 1.0" 50 to 63 1bs. 56.0 lbs. 58.0 1bs.
d. Force @ 1.3" 73 to 88 1lbs. 80.0 1lbs. 82.0 lbs.
4. LUMBAR FLEXION TEST:
a. Force @ 20° 22 to 34 1lbs. 22.3 1lbs. 29.0 1bs.
b. Force @ 30° 34 to 46 1lbs. 44.5 1bs. 44.5 1lbs.
c. Force @ 40° r 46 to 58 lbs. 51.0 lbs. 51.0 1lbs.
d. Return Angle 12° maximum 8.0° 8.0°

~
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Dummy S/N

Calibration Laboratory

PART 572 DUMMY CALIBRATION TEST DATA

0319

(Continued)

Humanolid Systems

: e Pre-Test Post-Test |
TEST PARAMETER SPECIFICATION Calibration Calibration
5. CHEST IMPACT TESTS:

a, High Speed
(1) Probe Speed 21.78-22.22 fps 22.0 fps 22.0 fps
(2} Peak Deflection 1.7" maximum 3.77 in. 1.48 in.
(3) Peak Resistive
Force 2250 lbs. max. 2154.0 1bs. 2124.3 1bs.
(4) Internal
Hysteresis 50 to 70% 57.0% 60.8%
b. Low Speed
(1) Probe Speed 13.86-14.14 fps 14.0 fps 14.0 fps
(2) Peak Deflection 1.1" maximum 0.99 in. 0.98 in.
(3) Peak Resistive
Force 1450 lbs. max. 1236.4 1bs. 1329.6 lbs.
{4) Internal
Hysteresis 50 to 70% 56.6% 55.5%
e
6. KNEE 'IMPACT TESTS:
a. Right Side
(1) Probe Side 6.76 to 7.04 fps 6.90 fps 6.90 fps
(2) Maximum Force 1850 to 2500 1lbs.| 2289.0 lbs. |2306.1 1bs.
(3) Time Above 1000# 1.7 ms minimunm 1.86 ms 1.79 ms
b. Left Side
(1) Probe Speed 6.76 to 7.04 fps 6.90 fps 6.90 fps
(2) Maximum Force 1850 to 2500 1lbs.i 2250.0 lbs. [2249.5 1bs.
(3) Time Above 1000# 1.7 ms minimum 1.94 ms 1.79 ms
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ParY 572 DUMMY CALIURATION TEST DATA

Dunmy S5/N 93

Calibration Laboratory

_ Mumanoid Systems

Pre-Test Pogt-Test
) ' ) o Calibration Calibration
Date of Dummy Calibration 10/10/80
Calibration Sequential Number for Dummy 2
Temperature in Lab. (Spec. = 66 to 78°F) 71°F
Relative Humidity in Lab. (Spec. = 10 to 70%) 67%
TEST PARAMETER | SPECIFICATION 7 A/ o
1. HEAD DROP TEST:
a. Peak Resultant Accel. 210 to 260G 245.2 g
b. Peak Lateral Accel. =< 106G 7.23 g
c¢. Time above 100G 0.9 to 1.5 ms 1.26 ms
2. NECK BENDING TEST:
a. Pendulum Speed 21.5 to 25.5 fps 22,0 fps
h. Pendulum Avg., Decel.
(over t3 - t3) 20 to 24G 22.30 g
c. Peak Resultant Head
Acceleration 26G maximum 22.79 g
d. Pendulum Decel. (t2-t)) % 3 ng 1.65 ms
e. Pendulum Decel. (t3-t)) 25 to 390 ms 27.31 ms
f. Pendulum Decel. (tg-t3) £ 10 ms 4.38 ms
g. Pendulum Direction -
Reversal Time = 123 ms 112.3 ms
h. Max. Head Rotation 63 to 73° 65.22°
i. Chordal Displacement:
Head Rotation Angle
Q° Time -2 to 2 msg J_ms
Displ. -.5 to .5 in. 0 in.
30° Time 25.6 to 34.4 ms 29.13 ms
L Displ. 2.1 to 3.1 in. 2.67 in.
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PART 572 DUMMY CALITBRATION TEST DATA

(Cont inued)

Dummy S/N  s03

Calibration Laboratory Humanoid Systems

: — e L S — Pre-Test Post~Test
TES'T" PARAMETER SPECIFICATION Calibration Calibration
2. NECK BENDING ‘I'EST

Continued:
i. Chordal Digplacement:
Head Rotation Angle
— ] _
60° Time 40.3 to 51.7 ms 48.58 ms
Displ.| 4.3 to 5.3 in. 4.67 in.
Maximum Time 53.2 to 66.8 ms 57.05 ms
__( ’) Displ. 5.0 to 6.0 in. 5.24 in.
60° Time 67.0 to 83.0 ms 70.88 ms
Displ. 4.3 to 5.3 in. 4.84 in.
30° Time 85.4 to 104.6 ms 98.99 ms
Displ. 2.1 to 3.1 in. 2.89 in.
Q° | Time [ 101.0 to 123.0 ms| 116.38 ms
Displ. ~.5 to 0.5 in. 2.02 in.
3. ABDOMINAL COMPRESSION
TEST:
{Preload = 10 pounds)
a. Force @ .5" 23 to 37 1lbs. 26.0 lbs.
b, Force @ ,75" 39 to 53 1lbs. 41.0 lbs.
c. Force @ 1.0" 50 to 63 1lbs. 58.0 lbs.
d. Force @ 1.3" 73 to 88 lbs. 86.0 lbs.
4. . LUMBAR FLEXION TESTQ
a. Force @ 20° 22 to 34 lbs. 25.0 lbs.
b. Force @ 30° 34 to 46 lbs. 33.0 lbs.
c. Force @ 40° 46 to 58 1bs. 47.0 1bs.,
d. Return Angle 12° maximum 10.0°

.
\
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PAKT 5 /2 DUMMY CALIBRATION TEST DATA

Dummy S/N S03

~ (Continued)

Calibration Laboratory Humanoid Systems

- Pre-Test Post-Test |
TEST PARAMETER SPECIFICATION Calibration Calibration
5. CHEST IMPACT TESTS:
a, High Speed
(1) Probe Speed 21.78-22.22 fps 22.0 fps
(2) Peak Deflection 1.7" maximum 1.59 in.
(3) Peak Resistive
Force 2250 1lbs. max. 2183.8 1hs.
{(4) Internal
Hysteresis 50 to 70% 60.9%
b. Low Speed
(1) Probe Speed 13.86-14.14 fps 14.0 fps
(2) Peak Deflection 1.1" maximum 0.97 in.
(3) Peak Resistive
Force 1450 lbs. max. 1340.8 1lbs.
(4) Internal
Hysteresis 50 to 70% 50.0%
6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Side 6.76 to 7.04 fps 6.90 fps
(2) Maximum Force 1850 to 2500 lbs.| 1947.8 1bs.
(3} Time Above 1000% 1,7 ms minimum 2.00 ms
e
b. Left Side
(1) Probe Speed 6.76 to 7.04 fps 6.90 fps
(2) Maximum Force 1850 to 2500 1lbs.}] 2312.4 1bs.
(3) Time Above 1000# 1.7 ms minimum 1.75 ms
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’I‘ APPROVED ENGINEERING TEST LABORATORIES

SERVICE FOR: U. 8. Department of Transportation
National Highway Traffic Safety Administration
Enforcement
Office of Vehicle Safety Compliance
400 Seventh Street S. W.
Washington, D. C. 20590

CONTRACT NUMBER: DOT-HS-9-02273

I hereby certify that the preceding report is true and correct to
the best of my knowledge.

APPROVED ENGINEERING TEST LABORATORIES

KD Jai

R. D. short, Division Manager D. H. Hand, Project Enginger

) bl

. J) Valenzuela,\Mechanical

Kevin Ho ‘Dynami i
K 1099, ynamics gineer Department Supervisqor

Quality Assurance Manager

rmh
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